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Key Risk Factors 

ÅLack of sufficient prey (quantity and/or quality) 

ÅDisturbance from vessels and sound 

ÅChemical contaminants (POPs) 

ÅSmall population size 

 

 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 2 

NOAA 



Bioenergetics 

Å Relevant to assessing impacts of reduced prey availability/quality and 

biological significance of behavioral responses to disturbance 

Å Energy In = Energy Out (Neutral) 

Å Energy In < Energy Out (Mass Loss, Poor Condition, Susceptibility to Disease) 

Å Energy In > Energy Out (Growth, Reproduction) 
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Prey Issues ð Confounding Factors 
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Å Competition with other predators and fisheries (Chasco et al. 2017a, b)  

Å Social dynamics (e.g., group size, cohesion) and habitat use patterns related to 

population dynamics and prey availability (Foster et al. 2012, Lusseau et al. 2004 

(NRKWs), McCluskey 2006, Parsons et al. 2009, Shields et al. 2018) 

Å Smaller SRKW groups during periods of population decline 

Å Greater movement, reduced presence in core habitat, less connected social 

networks, and smaller groups during years of low salmon abundance 

Å May reduce competition for limited prey resources, but at the expense of social 

benefits (prey sharing, calf rearing assistance, reproducing) 
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Prey Issues ð Confounding Factors 
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Å Fecal hormones suggest inadequate prey in some years, but vessels may also 

contribute to SRKW stress, particularly during years with low prey availability (Ayres 

et al. 2012) 

Å Fecal [POP] tend to be higher when prey abundance is low (Lundin et al. 2016)  

Å Body condition could decline during periods of reduced prey availability     

Lundin et al. 2016              L25 (robust)                 J28 (lean, 1 mo. before death) 

 (NOAA SWFSC, SR3, Vancouver Aquarium) 



Vessel Impacts ð Behavioral/Physiological Responses 
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Å High vessel presence in summer core habitat (>  9 hrs/day, Soundwatch data) 

Å Ephemeral behavior changes 

Å ȹ respiration rate, swim speed, path directedness when boats are within 400 m (Williams et al. 2009) 

Å ¬ Surface active behaviors (SABs) in response to close approaches and ¬ number of boats within 

400 m (Noren et al. 2009, Williams et al. 2009) 

Å ¬ Call amplitude (loudness) with ¬ background noise which ¬ with number of  boats within 

1000 m (Holt et al. 2009)  

Å ® Foraging and ¬ travel when boats are within 400 m (Lusseau et al. 2009) 

Å Vessels may contribute to ¬ stress hormones when prey is limited (Ayres et al. 2012) 
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Å Energetic costs of ephemeral behavior changes and acoustic responses to vessels 

are small (Holt et al. 2015, 2017; Noren et al. 2012, 2013, 2017a, b) 

Å Energetic cost of modifying daily activity budget is small (Noren et al. 2017b, 

Williams et al. 2006) 

Å Major impact may be reduced foraging (Noren et al. 2017b, Williams et al. 2006) 

Å SRKW: 15-21%, NRKW:18% 

 

Vessel Impacts ð Energetic Cost of  Behavioral Responses 

Lusseau et al. 2009 Noren et al. 2017b ONR report 



Contaminants ð S.R. Killer Whale Levels 
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Ross 2006 

Krahn et al. 2007 

NOAA (research under permit) 
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Å POP exposure linked to immunosuppression, endocrine disruption, and 

reproductive failure in marine mammals (O'Hara and O'Shea 2001) 

Å POP exposure can interfere with developmental processes in mammals 

(Eriksson et al. 2002, 2006) 

Å POPs may ® ǀ reproductive success and ® calf survival 

 

 

 

 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 9 

Contaminants ð Risk & Maternal Transfer 
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